CENTRAL ASIAN JOURNAL OF THEORETICAL 
ae AND APPLIED SCIENCES 


sclENcES 


Volume: 04 Issue: 01 | Jan 2023 ISSN: 2660-5317 
https://cajotas.centralasianstudies.org 


MUccaeqoBpanne Coppemenueix Texnos0rni [lepepadorkn Jlexaspix 
XBocTos OdoraTuTesbHBIxX Padpuk 


M. A. Mytastopa 
K.T.H., HOWeCHT Kaezppl «opHoe Zeuo» AmMampikcKoro PusMasa TalikeHTcKoro rocyqapcTBeHHOro 
TeXHHYecKoro yHuBepcuteta HMeHu Mcnama Kapumosa, r. AsMaibik, Y30eKucTaH 


A. A. XacaHoB 
y..T.H (PhD)., 4.0. oueHta Kaezpsl «CopHoe eo» ArMasbikcKoro (ustMasia TaliikeHTcKoro 
rocyapCTBeCHHOTO TeXHM4YecKOro yHuBepcuteta HMeHH Mcnama Kapumora, r. AsIMasibik, Y30eKHCTaH 


VW. C. H6parumos 
CT.Up., Kapeappr «CopHoe eo» AmmasbikcKoro PusMasa TalikeHTcKoro rocyapcTBeHHOro 
TeXHMYeCKOrO yHuBepcuTeta HMeHu Mcnama Kapumora, r. AsIMalibik, Y30eKucTaH 


Xos1matTosa C. 
Craxep kadeappr «I opHoe Zeno» AmMambikckoro (usMana TallikeHTCKoro rocyapcTBeHHOrO 
TeXHHYecKoro yHuBepcuteta HMeHu Mcnama Kapumosa, r. AsMalbik, Y30eKucTaH 


Received 4" Nov 2022, Accepted 6" Dec 2022, Online 27" Jan 2023 


Annomauyuua: B  Pecnyonuxe Y36eKucmaH npoeodamca  KomnileKcHole uccledo6aHuA no 
coeepuleHCmB6OBaHUIO MexHOMO2UU ObOZaIYeHUA BoOIbGd@paMosbIx pyd, pazpabomKAa mexHoNO2UUVECKUX 
cxem nepepabomku KoHYeHmpamo6 peoKux Memalo6 U MexHOZeHHbIx OOPaz06aHUU 6 BUDE KeKOBG, 
WIAMOB U X6OCMOB ycmaHoBIenUue 3AKOHOMEpHOCMeU KONUYeECMBeHHOZO PacnpedeleHUA BObdpama no 
qdbpakyuam u HayunHoe obocHosanHue aqdqdekmueHocmu npuMmeHeHuad npoyeccoe 2pasumayuonHozo 
OO02aWeHUA ABIACMCA AKMYAIbHOU U BOcmpboé6aHHoOU. 


B cmpameeuu Oeucmeuu no Oajlonetiuemy pazseumuro Pecnyésuxu Y36bekucmaH onpedelenbi 3a0auU no 
(NOBLIMEHUA NPOMbIWIEHHOCMU HA KAYECMBEHHO HOGBbIU ypObeHb, 21yOoKOU nepepabomKu MecmHbIx 
UCMOUYHUKOG CbIPbA, VCKOPeHUA NPOUZBOOCM6A 2ZOMOGBOU NPOOYKYUU, OCBOEHUE HOBLIX BUOO6 NDOOVKYUU U 
mexHonoeuu». 


H3eneuenue bolod@pama uz mexHozeHHoix OMxXOOOE (erH#CabIx XxBOCMO06 ObOzaMuMeNbHEIx dabpuK u 
COpocHbix KeKo6), nepepabomKa KoHYeHmpamoése U Uu3ZeNeYeHUe UZ HUX NOMeZHbIX KOMNOHEHMOEB C 
NOCHEOVIOWUM UCNOMLIO6AHUEM UX 6 KaYecMB6E BMOPUYHOZO CbIPbA ABIAEMCA OOHOU UZ AKMYANoHbIX 
3a0au 6 cqbepe yelyvOleHHOUu U KOMNIeKCHOU nepepabomkKu MuHepalbHozo coipoa. JTanHaa 3a0aua umeem 
HECKOIbKO nNpuopumemos. Bo-nepévix, Memai, UZ6IEYEHHbIU UZ BMOPUYHOZO CbIPbA, 3HAYUMEIbHO 
Oewesie, 4em uzeleYéHHbIu Memall U3 pyObl, U3-3a YelO20 PACA COKpaweHUuA mexHoMO2UUeCKUX 
nepedenoe nepepabomku. Bo-emopvix, nocie u3é6leueHuA Memas06 U3 OMXOOOB nocledHUU MoODCem 
6vIMb nNole3ZHO YMUUZUPOBAH 6 2oMOByIO NPOOYKYUIO, CO30a6AA OEZOMXOOHYIO MexHOOZUIO. 


Keywords: npom.npodykm, xéocm, 6e30mxo0HaA mexHoNO2eUuA, Wweelum. 6bolbqpamum, u3z61eY4enue, 
6bIX00, KOHYeHMpam, MexHoOeUA, ~lomayuaA, epagumayuA, CumMoOsdIt aHaIU3, ~paKYUOHHolu aHaIU3. 
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BaxHoi mpoOmemol co3qaHud Oe30TXOAHOM TeXHOJIOTHH ABIIAIOTCA e€ OpraHv3all\MOHHO-TexHHyeckHe 
TIPHHUMMbI, Me BaxKHY!O PpOJIb HMeeT pa3paOoTKa ciocoboB TepepaboTKH u BEIOOp oOopyz0BaHHA, 
CIpyKTypa ospa3sqenenuii WU 9%KOHOMMYeCKad 9PdexTHBHOcTb. B 93TOM aciieKTe HMeercA 
TOJOKUTEIbHBIM OMIT pAa TOPHO-OOOraTHTeIbHBIX IIpeAUPHATHH, KaK B 3apyOexKHBbIX CTpaHax, Tak i B 
cTpanax CHI. 


OcHOBHBIMH MUHepaaMu BOIbpaMcosepxKall[ero CbIPbA ABIAIOTCA —BOJIb\pPaMUT UM IWeewUT. 
3Ha4HTeIbHEIM OOBEM MMPOBBbIX 3allacoB BOJIbpama cocpeyoToueH B Poccuu, Ka3axctrane u KHP 
(raom.1). B Heapax 9THx rocyJapcTB BbIABIICHO CBbILe 80% MHPOBBIX 3allacoB BOJIb(pama. 


KHP spsisetTca MMPOBbIM JIMepOM B WOOnI4e Hu MepepadoTKe BobdppaMoOBbIX py M KOHIICHTpaTOB, ero 
{OIA B MAPOBOM IIPOH3BOCTBe BOb(pama cocTaBsIAeT Gomee 80%. 


Ha coppeMeHHOM 9Talle pa3BHTHA TOPHOpyAHOM MpOMBIMIeHHOCTH BO BCeM MUMpe TIpH pa3padoTKe 
MeCTOPOXKACHHH MOe3HbIX HCKOMAaeMbIX ake TPH COxpaHeHHM TvlaHWpyeMbIxX Temmax OObMmu 
CylecTByeT yrpo3a TOTO, 4TO 3allacbI OyAYT MOJHOCTHIO MCuepilaHbl K KOHLY TeKyWero CTONeTHA. 


TaOsuua 1. CynjecTByrollMe u mpesznomaraeMble 3allacbl BOIb(paMoOBoOH PyAbI B MUpe B lepecuetTe Ha 


MeTasI 
Ne CrpaHa Mupa 3amacbl TBIC. T Ba3a 3allacos TBIC. T 
1 Ka3axctaH 1551 1753 
2 Kurtaii 1020 1370 
3 Poccua 250 Sep) 
4 CIA 150 210 
2) PecryOmuka Kopea 58 77 
6 BosmBua a2 105 
7 TansaHy 30 30 
8 Ilopryrasma 26 26 
9 bupma 15 34 
10 ABCTpHA 10 15 
11 ABcTpasIna 5 129 
12 Jip. crpaust 383 1531 


A - MHpoBble 3alacbl BOJIbqppama; b - MupoBas AOOnI4a BOIb@paMma. 


Hecmortpa Ha lpeyqnoularaemMble BBCCHHA B SKCIUIyaTaljH!O HOBBIX MCCTOPOX CHM, IPHpOcT 3alacoB 
py OyzeT OTCTaBaTb OT BO3PACTAaIOMIMX MOTpeOHocTei MpompmMUIeHHOcTH. BemeycTBue 9TOTO OobMIOe 
BHMMaHHe yjevIteTCH HE TOJIbKO MaKCHM@JIbHOMY IIOBbILICHHIO CTeMeCHH HCIIOJIb30BaHHA 
KOHTHHEHTAJIBHBIX MECTOPOXKACHHH, HO HM OCBOCHHIO BTOPHYHOLO CbIPbA, TEXHOCHHbIX MECTOPOXKTCHHH, 
a TakKKe PYTHBIX 3allacoB WiesIbMOB HW Ha OKeaHa. Bce 9TO yKa3bIBaeT Ha 4TO, YTO B HACTOAMIee BPeMA 
HCKJIIOYHTeIbBHO BaxKHOe 3Ha4ueHHe mpHoOpetaer BCeMepHoe MOBBIeHHe KOMIIJICKCHOCTH 
HCIOb3OBaHHA Hep WyTeM co3qaHuA Oe30TXOAHOM MH MaIOOTXOAHOM MepepadoTKH MuHepasIbHOrO 
CbIpbA. 


CoppemeHHaa TCXHOJIOTHA U3BJICUCHHA ITIOJICSHbIX HMCKOINACMBIX OOBIMHO TIpeACTaBIAeT KOMITJICKC 
(u3n4eckux M XHMMHUCCKHX ITpPOMeccoB. TlomHota Hcroub30BaHHA Heap B 3Ha4MTeJIbHOM CTelmeHu 
ollpeyeaeTcA MepBou cTaqnei MepepaOoTKH MHHepasIbHOro CbIpba — OOoraljeHHem. B HacTostiee BpeMsa 
B MHMPOBOH pakKTHKe yCIIeWIHO MCHOb3yIOTCA COBPEMCHHbIe TEXHOJIOFHH OOOrallleHHA, OCHOBaHHBbIe Ha 
MCHOJIB3OBAHHN Take HC3SHAYMTCJIBHbIX pa3sIm4ni B (bu3M4ecknx, (bu3HKO — XMMMGCCKHX HW XHMHYUCCKHXK 
CBOMCTBax MHHepalios. 
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TpaqMunMoHHo, upH odoramjenuH BosbdpaMoBbix py UpPHMeHAIOT pa3IH4HbIe criocoOst: 
TpaBuTalHOHHoOe OOoralleHuve, (:uoTalM1O, MarHHTHYIO VW DIeEKTpOcTaTH4ecKy!o CerlapallHio H MeTOJIBI 
xMMH4eckoro OOoramleHua. [paBuTaltHoHHbI clocoO obectie4nBaeT yOBJICTBOPHTeIbHOe U3BIeVeHHe 
BOJIbpaMa M3 BObPpaMUTOBbIX Py HW WO HacTOAMero BpeMeHH B MMpPOBOHM MpakTuKe OcTaeTcA 
OCHOBHBIM MeTOJOM HX OOoramleHua. IIpu oOoraljeHHu WeeIHTOBLIX py rpaBHTalMOHHbIM MeTOJOM 
w3BIeqeHue BObppamMa He MpeBbriiiaeT 70% 3-34 CKIIOHHOCTH WeeIMTa K Mepev3MeJIb4YecHHIO, 
IIPHBOALIeMy K OOpa30BaHHIO TOHKHX LWWJIaMOB VM 3HA4MTeJIBHBIM TOTepAM BOJIb(~)paMa B XBOCTAX. 


B HacToslee BpeMaA OCHOBHOM MeTO OOOrallleHHA WIeeHTOBLIX Py, OCOOCHHO TOHKOBKpalIeCHHbIx U 
HU3KOCOpTHBIX - duotauua. pu sToM peryATOpOM cpeybI HU ellpeccopamu cilyxKaT coja, *XUAKOe 
CTeCKIIO, TAHHH, KOJWICKTOPaMH — OJIEHHOBad KUCIOTA, OJIeaT HATPHA, %KUKOC MbIIO; BCIICHHBATeJIAMH — 
COCHOBOe MaCJIO, TepIMHeOI, TEXHHYeCCKHM Kpe30J1 HU Apyrve peareHTbil. DOTA! BeAYT B WeOUHOM 
cpeye mpu pH=9-10. JloOaska cepHoKuciIbIx colle Mew VM 2KesIe3a K 2%KMKOMY CTeKJIy cllocoOcTByeT 
yelipeccuu Kalibyuta, dsrooputa u anatuta. VMnorga mpHMeHsAIOT KOMOMHMpOBaHHBI cimocoé 
oOorallleHHA WIeeIMTOBBIX pyZ, COUeTAIOLIMM PoTaH1O U TpaBuTal{MOHHoe OboralljeHue c XMMUMUECKON 
oOpadoTKol. OWHAaKO, B IpakTHKe H3BIIeUeHHe BObpaMa B CTaHapTHble KOHWeHTpaTb! Oosee 72 % He 
WOCTHTaeTCA, 3HAYMTeIbHOe KOJIMYCCTBO TepsxeTcA C XBOCTaMH. XBOCTbI OOOraTHTeIbHEIX (aOpuK 
CKlaMpylOTCA Ha CIIeMHaIbHbIX XpaHWJIMWaxX HU ABJIAIOTCA TCXHOreHHbIMH OTXOZaMU IpOH3BOCTBA. 
Hanpumep, B xpaHuimuje Kotitamickoi O® nakomseno 1554,8TbIc. TOHH xBOcTOB oO6oralleHHuA C 
coyep2xkannem 0,05 % meennta. 


IIpopeyex CuTOBbIi aHau3 BONb@paMoBoro xBocTa Koiitallickoro pyHUKa, pe3yIbTaT aHasIM3a yKa3aH B 
Tao. 2 


Ta6snya 2. Pe3ybTaT CHTOBOLO aHain3a, Yo 


Humenospanne Coyepxxanne, % 3arpy*KeHHOcTb 
mposxykTa Beno” wo; Cu wo; Cu 
+0.85MM 4.08 0.025 0.030 2.45 3.22 
+0.18mM 14.26 0.030 0.024 10.28 8.98 
+0.15mM 8.22 0.022 0.022 4.34 4.74 
+0.074mM 20.40 0.026 0.029 12.74 15.59 
+0.045mmM 9.38 0.027 0.034 6.08 8.55 
+0.0374MM 8.01 0.044 0.043 8.46 O23 
-0.0374mM 35.66 0.065 0.052 55.66 49.70 
uTOrO: 100 0.042 0.037 100.00 100.00 


B TpOMBIMIIeHHOCTH TIPHMeHAIOT HeECKONbKO clocoboB MepepaOoTKH BOIIb@paMOBbIxX KOHICHTpaToOB. 
BpiOop Toro uM WHOrO cHocoOa 3aBHCHT OT THMa CbIpbA (BONbppaMUTOBbIN WIM WeesMTOBbIi 
KOHIeCHTpaT), MacliTaOoB IIpou3BOACTBa, TEXHHYeCKUX TpeOoBaHHit K YMCTOTe TpexOKHcH BOb@pama. B 
Kaxk]OM TeXHOJOrH4ecKOH cxemMe TepepaOoTKH BOJIb(pPaMOBbIX KOHICHTpaTOB MO%KHO pa3JIM4YHTb 
cileqyollwe cTaqMv: pa3IOoKeHHe KOHIeCHTpata; MosyyeHue TexHH4ecKOl BOb)paMOBOH KHCIIOTEI; 
OUMCTKa TCXHH4eCKOM KHCIOTBI OT TpHMeceii HM TouyaeHHe HeoOxo_HMOrO TOBapHOTO TIposyKTa. 
IIpou3BoqCTBeHHbIe CXeMbI TepepaOoTKH BOJbdpaMOBbIX KOHICHTPaTOB euATCA Ha Be Ipyiiibl B 
3aBHCHMOCTH OT IIPHHATOTO cmocoOa BCKPBITHA: cleKaHHA WIM CIWlaBleHHA C COAOM WH KUCIOTHOe 
pa3ioxeHue. Bo Bcex cilyyadx, KOra WIA pa31OX%KeHHA MIPHMCHAIOT WIeIOUHbIe PeareHTHl, MOMyIaOTCA 
BOJHbIe PaCcTBOPbI BOb(PpaMata HaTpHA, H3 KOTOPBIX B aIbHelIeM OCaKTalOT BOJIb()paMOBy!O KHCIIOTYy 
WIM pyre coeyqMHeHHA BOIb@pama. 
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Jlou3sBievenue Boubdppama U3 JlexKasIbIX XBOCTOB OOOraTHTeIbHBIX (aOpuK WH COPOCHEIX OTXOOB 
MeTaJUIYprvuecKHX TPOW3BOJCTB ABJIACTCA AKTYAJIbHBIM BOIIPOCOM B MHpOBOH pakTHKe JOO‘ py] u 
TlepepaOorke BOIb@paMOBbIX KOHI[CHTpaToB. 


B 9KOHOMH4eCKH pa3BHTbIX CTpaHaxX 3HAaYHTeIbHad JOA MeTAIIIOB VW3BIeKaeTCA U3 OTXOJOB 
IIpOW3BOACTBA, B TOM 4MCIIe TOPHOTO. ITa OMA MOCTOAHHO pacTeT HM B OTACIIbHBIX CLy4aAX MIpeBbIMaeT 
yoObl4y MepBu4uHoro cepa. Ip 3sToM, 3aTpaTbI Ha M3B/IeUeHHe MeTaJWJIOB YMeHbIUAatoTcaA B 1,5-3 pasa. 


OTBaJIbHbIe XBOCTBI TOPHOTO TpOu3BOACTBAa, OOpa3yromiveca B Wpowecce WoOOnr4u u MepepaooTKU pyd, 
IIPHBOAAT K (POPMUPOBAaHHIO OcOOoro KIacca TEXHOTeHHBIX OOpaz0BaHHii - CBOeTO Poa HCKYCCTBCHHBIX 
«MECTOPOXKCHHM», CO3AHHBIX B Pe3yJIbTATe JCATCJIBHOCTH YeJIOBeKAa. 


TexHOreHHble OTXObI pyOoOorallleHHA CO31aIOT TMOBBbIMICHHY!O 3KOJIOrMYeCKY!O OIaCHOCTbh CBOHM 
HeTaTHBHBIM BO3{eHCTBHeM Ha BO3YWIHbIM OacceliH, MOBEPXHOCTHBIe HM MO3eCMHbIC BOAbI, MOUBCHHBIM 
TOKpOB Ha OOIIMpHBIX TeppHTopuax. OyHako, VCiOb30BaHHe HX B Ka4yecTBe JOMOJIHMTeIbHbIX 
HCTOYHUKOB pYHO-MHHepasIbHOrO CbIPbA, MO3BOJIMT 3HAYHTeIbHO CHH3MTb MacilTaObl HapyllieHua 
reOMOrH4ecKOH CpebI B perMoue. 


Tak Ke, CKJIaqM“poBaHve OTXO0B pyfooOoramjeHuad Hu dbopMupoBaHue xBocToxpaHwmu wa TMO 
TlepepaOoTKH, OKa3bIBaeT HeraTHBHOe BO3AeMCTBHe Ha OKpyKarollly!O IIPHpoOAHyto cpeyly MO HECKOJIBKHM 
HallpaBJIeHHAM: HapylleHve MW W3bATHE 3CMCJIb H3 XO3AMCTBCHHOLO MOJIb30BaHHA; 3arpaxA3HeHHe BOHBIX 
HCTOUHHKOB HM HapylieHve ruppoOaaHca B palioHax UX BO3BeeHHA; 3arpa3HeHHe aTMOc(epbI U 
TIpWJlerarouMx K XBOCTOXpaHWJIMIWaM paMOHOB IblIeBaTbIMM 4acTHaMH. 


HenpepsbiBHoe CoBeplecHCTBOBaHHe TEXHOJIOIMH MepepaOoTKH MHHepasIbHOrO CbIpPbA, IIpHMeHeHHe Oosee 
IIPOrpeccHBHbIX MeTOOB H IpHeMoB, BbIOOP ONTHMAJIbHBIX TeCXHOJIOTMYCCKHX CXe€M TO3BOJIAIOT 
SKOHOMHYeCKH OOOCHOBaHO BBIJeCIMTb M3 paHee OeciiepcieKTHBHbIX OTXO0B peHTaOesIbHBIe K 
llepepaOotKke. Kpome Toro, TeXxHOreHHble OTXObI 3aHHMAIOT OOMIMPHEIe MIOWaIH 3CMeIbHBIX yroquit, 
Kya BKJIOUAIOTCA XOPOIO OCBOeHHbIC MaXOTHbIe 3eCMJIM, TOPOACKad TeppHTopua, HeopomlaembBle 
TlacTOMMHble YrOAbA, W3MCHAA MIPHPOAHIM JaHAWAapT u PopMupys cBoeoOpa3HbIe POpMBEI pesbeda. 


CymlecTByrolMe ciocoObl wu3BIeqeHHe BOIb(paMa U3 TeXHOreHHBIX OTXOJOB oOdorallleHHa 
BOUbpaMcoepxalllUx py B CXeMY, OOBIMHO, BKIIFOUAIOT CJIeyrollee: 


> pa3ieleHve ux Ha KpylHyto H MesIKyto (bpakMy; 


> BHHTOBY!IO CellapaltMio Cc MOCIeAyIOWIMM TOUyYeHHeM MeyIKOM pakiHH BoUbdpaMcoyepxalyero 
IIPOMIIpOyKTAa; 


> BBbIXON CyIbpUuACcoepxKallero MaTepHasia H BTOPHYHBIX OTXOOB. 


Ha BHHTOBOM CerlapaTope Nos y4eHHbIi BOMbppaMcosepxKalIMit MpOMMpOAyKT MOABepraetTca MepeuncrKe 
C MouyYeHHeM YepHOBOrTO BOIbMpaMcosepxalero KOHWeHTpata. Ha KOHIeHTpalMOHHbIX cTOIIAaX 
BOIbpaMcoyepxKallwi KOHICHTpaT MopBepraeTca pa3yeyeHHIoO Cc MOyYeHHeM BOb(:paMoBOrO 
KOHUeHTpata, KOTOpbIM ocle 9TOrO osBepraetca CuoTayHH Cc MONyYeHHeM BbICOKOCOPTHOTO 
KOHAHUMOHHOTO BOUb@paMOBOrO KOHIeHTpaTa HM cybdpuycosepxKamero mponzyKta. Jlanee yyA 
TOYAeHHA BTOPHYHbIX OTXOOB UH BObPpaMcoyepxKalero MpOMUpOAyKTa XBOCTbI BHHTOBOTO 
cellapaTtopa HM KOHUeCHTpallHOHHOrO cTOsa OObeqHHAIOTCA H MOABepraoTca KiaccHpuKallMu XBOCTOB 
oOoraljeHHaA BOUbPpaMcoyepxKalMx py, a CIyWICHHBIM MpoAyKT MoABepraetca OOoraljeHuIo Ha 
BHHTOBOM cCerlapatope. 


Jlou3BsieveHue BOb@paMa V3 JlexKasIbIX XBOCTOB OOOTrallleHHA OCYICCTBIIACTCA CJIEYIOWIMM CIOCOOOM. 
XBOCTLI TpaBHTaMOHHOrO OborallleHHA CHayasia JOM3MeJIbYaIOT H 3aTeEM UX OOE3LWIAMIMBAaIOT B 
KjlaccHukKaTope, MOJyYeHHbIe MaTepHasIbl pa3zeuAIOT Ha THApaBsM4ecKHXx KaccuduKatopax. Iocse 
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KlaccHuKalHu MOJYYCHHbIe KaccbI OOorallaloT pa3ebHO Ha KOHUCHTPalMOHHBIX cToONax. 3aTeM 
KPYNHO3epHUCTHIe XBOCTHI BO3Bpall[aloT B UMKJI U3MeJIbYeHHA, A TOHKO3CPHUCTbIC XBOCTI CryWaroT U 
MOBTOPHO OOorallaroT Ha KOHUCHTpalMOHHBIX CTONAX C MOWyAeHHeM TOTOBOrO KOHUeHTpata. Ilocse uero 
IIPOMMPOAYKT, MOCTyMawoliMi Ha TOW3MeuIbYeHHe HU XBOCTHI OTIpaBIAIOT Ha PuoTayu1. Konyentpat 
OCHOBHOM (OTA WoOABeprarwoT OFHOM MepeunctTKe. B ucxOQHOM MaTepHase cofzepxUTCcA OT 0,3% TO 
0,5% WOs3; u3BiedeHHe BoNbdpama WoctTuraeT 10 96%, mpw4eM OKOIO 72% BOobdpaMa V3BJIeKaeTCA 
duotaunen. pu stom coyepxaHve BObd@pama BO (PIOTAaLMOHHOM KOHUeHTpate He mpeBbmuaet 10-12% 
WOs. 


Takad TEXHOJOrMyecKad CXeMa TpaBUTAalHOHHOTO OOorallleHHuA AIA MepepaOoTKU TeXHOreHHbIX OTXOOB 
MMeeT PA, HeOCTATKOB - 9TO BbICOKad Harpy3Ka B HauvasIbHOM cTaqMH mpowecca Ha olepal{Hto 
oOoralljeHHa Ha KOHI[CHTpalMOHHBIX CTONAX, MHOTOOMepallMOHHOCTb, HH3KOe KayecTBO MOJIyYaemMoro 
KOHIeHTpata. 
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